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ABSTRACT: The binary lanthanum-sodium bori 

trolysis of a fused salt electrolyte consisting of 

sodium fluoride, and 15 g lanthanum oxide. ‘The electroly 

formed at 900~-950C with a current density of 0.5 amp/cm?. . 
cathode deposits obtained under the above conditions contained 55.6% | 
lanthanum, 6.8% sodium, 36,8% boron, 0.4% free carbon, and no free 
boron. The composition could be varied by changing the amount of 
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* TBokiaxt in tlie: elect oly 2x rhree 
‘porides of different compositions ‘contained only - anthanum- hexa= 
boride lines. The increase of the lattice constant with increasing |; 
sodium content indicates that sodium atoms first replace lanthanum i 
atoms in the lanthanum hexaboride lattice and then gradually replace 
octahedral boron complexes, Hot compacted binary boride has a 
uniform structure consisting of square-shaped crystals: with a micro-= 
hardness of 2200—2300 kg/mm*. At a porosity of °2%, the hot-compacted. 
boride has a resistivity of 113.4 phm-cm at room temperature, 
which increases linearly to 275 yohm-cm. at 900C.°.The. work. function... 
also increases jinearly from 2.6 ev at 1000C to 4.05 evat-1770C % 
work function has a tendency to increase with the time, The emission 


current of binary boride is two orders. lower than. that. of lanthanum: 
hexaboride, — Orige pee : 
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| ABSTRACT? The vaporized p 
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i spectrometry at 1000-—L150K 
|. The composition of..vapors. of 


previously, and the data from 1 
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gallium ritride . was~ carried -o 
. Gat, Gant, Ga2No*, (Ga3W3)2.4, and: 
: ‘were identified by the masa=spectra o 
the vapors increased with decrea 
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: | ABSTRACT; In discussing certain shortcomings of the current theories on the ao 
| suitability of transition metals’for the inoculation of Al, the authors point out 
-| | that there is no information as to the relationship between the electron . 
t 
L 
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degree of incompleteness of d-electron shells of their atoms. The authors pal 
employed standard methods for the investigation of "AVOO" type Al inoculated with _ ie 


| Us ditgerent trensition metals. Hovever, the effect of Sc and Re additions on the. 
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:|; size of Al macrograins bas been observed for the first time. Sc proved a most —. 
| effective inoculant but its inoculating effect diminishes as the d-level from Se: 

‘1; to Ni is being filled. The authors’ data stand in good agreement with other i 
71 findings and are applicable to Cu alloys for which M1 and Zr are effective grain: 
a refiners. The authors suggest that the inoculating ability of transition metals 

is determined by the number and energetic state of electrons on the incomplete . 
shells of the isolated metal atoms, which should be a basis for the development of 
a rational theory of the inoculation daca Orig. art. has: 2 
figures and 1 table. : 
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TITLE: Physical properties of titanium.carbide in the homogeneity =; 
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' conductivity, titanium carbide semiconducting property. 


: . . : he 
: ABSTRACT: An investigation has -been made in the 20—-1200C range. Rees 
“9 the time dependence of the specific resistivity and the coefficient ; 
of thermal emf of titanium carbide with a stoichiometric composition . 


and also of carbon-deficient compositions, TiCgso @7.3% Ti, 12.47% toe 
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! ACCESSION NR: AP4062211 
the stoichiometric composition. The Hall coefficient increased fron ; : 

, 74.0°10" to +6.7 £0.2+10" cm3-coul, The Hall coefficient and thermal’: ™ 
:emf£, which varied from -7.7 40.2 to +12.5 +0.2 uv/degC, were both —! : 
of the same sign and changed analogously with increasing carbon 
content. The magnetic susceptibility per unit mass, varying from. 
; 3-0 £0.1°1075 to 3,22 £0.36°107°, remained almost unchanged'and .... ! 
practically equal to that-of pure titanium, i.e., 3.21078, fhe — i 
charge carrier mobility increased quite sharply from 2.3 to 
12.8 cm*/v*esec as the titanium approached the stoichiometric com © 
position. The negative ‘values of the Hall coefficient and thermal ah ers 
emf indicate a predominantly electron conductivity in the entire eee 
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homogeneity portion of the carbide’ studied, 
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the entire temperature range tavastiwateds The data indicate no 

. possibility of the appearance of semiconductor-type conductivity 
:in the tcicantum carbide invests gated, Orig. art. has: 4 figures. 
‘and 1 cable, . 
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TITLE: The relationghip between the factor of merit of the thermal 
and mononitrides of transition metals and their 


SOURCE: AN SSSR. Doklady*, v. 157, n0- 4, 1964, 834-836 

| yopic TAGS: transition metal, transition metal carbide, transition 
carbide thermal electromotive force, nitride thermal 
electromotive force, electromotive force merit factor 


ABSTRACT: The relationship between the factor of merit of the thermal 
‘emf (Z) and the atomic characteristics of the heat-resistant mono~ : 
carbides and mononitrides of the transition metals of the LLI-VI groups. 
of the pertodic table has been studied. 
pounds studied have a comparatively low 2 
per degree). Vanadium monocarbide (VC, 99) has ¢ 
z2(0.9*10-© per degree) which, it should be noted, is the only mono- 
carbide to have a positive sign for the thermal emf at room tenper ature. 
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An analysis of the literature and experimental data showed that *<in th 

" investigated class of metal-Like compounds, e.g., carbides or nitrid 
the Z of the compound increases with the tncreasing capacity of the 
atoms of the metallic component to accept valence electrons, which 
is characterized by the 1:Nn ratio (N is the matin quantum number of 
the partially filled d=-shell of the metal atom, n is the number of 
electrons in the d-shell of a free atom), Hence, to increase the Z of 
the metal-like heat-resistant compounds of the type studied by alloy-~- 
{ng, an alloving component should be used which would premote the 
most complete passage of the valence electrons of the metalloid com- 
ponent to the entire electron group, with the latter distributed in 
the most symmetrical manner itn the space between the crystal lattice 
sites occupied hy the atoms of the metal and nonmetal, Orig. art. 
has: 1 figure and 1 table, 
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Samsonov, Grigorty Valentinovich; Kislyy, Pavel Stepanovich . 
High-temperature non-metallic thermocouples! and tips (Vysoko- Gr; 
temperaturnyye nemetallicheskiye Cermopary 4 nakonechniki, Kiev, 
Led-vo “Naukova dumka", 1965. 180 p. illus, biblio,. (At head 
of title: Akademtya usuk Ukrainsko Institut problem 


matertalovedentya) 1700 coptes printed. 


| TOPIC TAGS: heat transfer, metallic thermocouple, nonmetallic ther | 
mocouple, refractory compound, thermecouple, thermocouple sheath | 


| PURPOSE AND COVERAGE? This book fin intended for sclentists end ea- | 
gineers conducting jresearch in the field of physics and engineer | ‘ 
{ng and sitenerion Wa metallurgy; tt may also be useful to perm i 


sonnel in plant pads ‘tira and to students and aspirants conu~ 
The book 


cerned with metallar and heat power engineering. 

deacribes methods for producing thermoelectrodes and thermocouples. 
Particular attention fis given to high-temperature nonmetallic 
thermocouples and sheathing of metallic thermocouples. No per- 
gonalities are mentioned, There are 227 references! L147 Soviet, 
36 in English, 22 unidentified, 18 German, 3 French ang L Polish. 
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"Methoden zur erzeugung kugeliger teilchen hochschmelzender metalle und verbindungen. " 
report submitted for 3rd Intl Conf on Powder Metallurgy, Eisenach, E. Germany, 
13-15 May 1965. 


Kiev, UkSSR. 
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values than compounds involving nonmetals. The dependence of the work function of 
several elements and their compounds upon the atomic number of the elements is shown. 
in figure 1. The dependence of the work function of transition elements and their com 
pounds upon the degree of occupation of the d-orbitals of the metal atoms is shown in’: 
figure 2. Orig. art. has: 2 figures, 2 tables. hey ee a 
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Trea. 


[Complexometric analysis of ceramic metal and ceramic 
materials and of certain alloys] Kompleksometricheskii 
analiz metallokeramicheskikh i keraricheskikh materialov 
Kiev, Maukov dumka, 1965, 120 p. 
(MIRA 16:9) 
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1965. 14] po (MIRA 18:9) 


' 1, Akademiya nauk URSR, Kiev. Seminar po diffuzionnomu 
nasyshcheniy; metallov i pokrytiyam iz tugoplavykh 
soyedineniy. 2, Chlen~korrespendent AN Ukr.SSR (for 


Samsonov). 
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molten steel thermocouple nozzle fabri«- 
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This book {s intended for metallurgiddal engineers 
ntrolling end measuring instruments and automatic 
&3 well as for members of scientific research and plenning institutes 

of schools of higher educat A new method 
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:ULTLE: Effect of carbon on physical properties of titanium carbide in the range of =| 
its homogeneity i re —— 


“SOURCE: AN UkrssR. Institut problem materialovedeniya. vysokotemperaturnyy© neorga- ; 
gicheskiye soyedineniya (High temperature inorganic compounds ) « Kiev, Naukova dumka, 
1965, 237-242 : 


_ TOPIC TAGS: titanium, carbide , nonferrous metal, titanium compound 


} 

| ABSTRACT The effect of carbon content (from 18-50 atm % ¢) on specific resistance 
; and temperature dependence of thermal electromotive force of titanium carbide was stud 
i ied in the 20°-1200°C range- The Hall coefficient and magnetic susceptibility were al 
iso measured at room temperature - The object of the work was to verify data in the li- 

, terature. The results of the work are summarized in figs. 1-4. Orig. art. has: 4 

| figures, 1 table. : , aE 
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‘Fig. 1. Temperature dependence of Reese 
| specific resistance of titaniun . : Fig. 2. Temperature dependence of the 

| carbide. us coefficient of thermal electromotive force 
| of titanium and titanium carbide. 
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| Fig. 3. Dependence of the specific aoe rae rer Gye ake an 

Pied gaetnod the Hall coefficient (R), © pvtemperature, line (1), and the a 

t ermal electromotive force (a_) and temperature, 1i 
rma ine (2), upo - 

| the mobility of current carriers (A) and the tent in titanium carbide, cpu 

idifference d=n_u 2-n u2 on the carbon con- 

a in titanium carbide, 
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“AUTHOR: Eaaasnoe G. V.3; Makarenko, G. N.3 Krushinskiy, A. N. Br/- 


ORG: Institute of Material Science Problems, AN UkrSSR (Institut problem material-: |. 
ovedeniya AN SSSR); Kiev Order of Lenin Polytechnic Institute cet yevalty ordena 


Henne politekhnicheskiy institut) 


TITLE: Investigation of the condition of formation of solid solutions of carbides ; 
involving scandium. carbide \ eh 


SOURCE: AN UkrSSR. Institut problem materialovedeniya. Vysokotemperaturnyye neorga-! 
nicheskiye soyedineniya (High Rempenecure inorganic compounds). Kiev, Naukova dumka , ; 
1965, 250-256 : 


‘TOPIC TAGS: solid solution, carbide, scandium, scandium compound, nonferrous metals) 
_ tungsten, titanium, carbon alloy 


: y 

‘ABSTRACT: The conditions of formation of the WCtScC solid solutions in the WC to : 
ScC mole ratio from 1:4 to 4:1 were investigated in vacuo in-the 1000-2000°C range. |: 
The formation of WC+TiCtScC solid solutions was investigated in vacuo and in hydro- }:.°:: 
gen in the 1000-2500°C range. The solid solution products were examined for . 
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microhardness. The carbide solid solutions were prepared by reduction of the suit- 


a able oxide mixtures by carbon. It was found that the optimum conditions for pre- 


paring a solid solution containing 20 mole% ScC and having maximum microhardness are; 
obtained by heating a stoichiometric mixture of oxides with carbon at 1900°C for 1 

hr. In the case of reduction in vacuo, the optimum conditions of formation of WCt. 
TiCtScC solid solutions are: heating of a suitable oxide and carbon mixtures for 1 j. «= 
hr at 2000°C or in the case of carbidization in a Tamman furnace, a two-time heating: oe 
‘of a WC+Ti0,+Sc,0,+C mixture for 1 hr at 2100°C or heating of a WtSc203tTi0,+C mix- | o 
‘ture for 1 hr at 2500°C. In general, the mere presence of scandium carbide in- ' 
‘ereases the hardness 6f the other transition element carbides. Orig. art. has: 1: | 
‘figure and 4 tables. \ 4 ; 
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ORG: Institute of Material Science Problems, AN UkrSSR (Institut problem materialo- 
vedeniya AN‘ UkrSSR) 


TITLE: 88 of alloys 9f isomorphic carbide es 

ee i | 
SOURCE: AN UkrSSR. Institut problem materialovedeniya. Vysokotemperaturnyye neorga- 
nicheskiye soyedineniya (High temperature inorganic compounds). Kiev, Naukove dumka, 
1965, 278-285 


TOPIC TAGS: heat radiation, zirconium carbide, tantalum compound, hafnium compound, im 
niobium compound, work function , CAR G/0E Y 


— 


ABSTRACT: The concentration dependence of the thermal emission\properties of the TaC- 
-ZxC-, TaC-HfC-, and HfC-NbC carbide system was studied in the 1100°-2500°C range. 
The carbide samples were prepared by fusing suitable mixtures of oxides with carbon. 
at 2500°-2700°C. At the fusion temperature, the carbide samples were pressed into tab-| -- 
lets and machined into bars 6 mm in diameter and 0.6-0.7 mm in length. The measure- 
ments were taken at 3-5°10 © mm Hg pressure. It was found that the work function of 

the isomorphic carbide mixtures is generally greater than the work function of the cor- 
responding individual carbides. This is due to the stronger interaction among the 
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stall atoms within the isomorphic mixed carbides. It was also found that the thermal 
emission properties of the solid solutions are a function of electron receptivity of 
the metal atoms and of the stability of the d5-shell configuration of the mixed carbide! 
The dependence of the work function upon temperature for the mixed carbides 
is shown in figure 1. The dependence of the effective work function at 2000°K upon 
mixed carbide composition is shown in figure 2. Orig. ante has: 4 figures, 1 table.. 
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Fig. 1. The dependence of the work function upon temperature for TaC-HfC (a); NbC- 
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Fig. 2. The dependence of the effective 
work function at 2000°K upon composition 
of the TaC-HfC, NbC-HfC, and TaC-Zrc 
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a ORG: Institute of Material Science Problems, AN UkrSSR (institut problem materialove- 
deniya AN UkrSSR) Sones 


TITLE: Investigation of the behavior of nonmetallic materials used in atomic reactors, ~ 


* | gubjected to neutron irradiation 

Le SOURCE: AN UkrSSR. Institut problem materialoyedeniya. Vysokotemperaturnyye neorga- 
a nicheskiye soyedineniya (High temperature inorganic compounds). Kiev, Naukova dumka, 
11965, 456-464 


{TOPIC TAGS: neutron irradiation, boride, carbide, solid -sechanices-property- a ie 
|| Mucen Re REACTOR IATERIAL 4 HIGH TEMPERN TORE CeRMeT MATERIAL 9 HAR OMESS : 
‘lapsTRACT: The literature on the effect of neutron irradiation on struct and mecha- 
-\nieal properties of TiBz, TiB2-Ti cermet ?eB,Fe2B, GaB?Z, Cr-Al203 cermetl,4SiC, Tig’, 2b. 
;-[Mo2C, UC UC, and Mo2C; is reviewed. The behavior of these high temperature Materia s3|.. 
+] mder 1016-392! neutrons/cm* density and 0°-1000°C range indicates their usefulness - 
for various applications in nuclear reactors. Under neutron irradiation of boron~con=— 


taining materials the following cleavage reaction occurs Fi 


| BY + nt = aLi? + Hes, 
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It was found that the stabili of borides declines with increasing covalent character 
| Of the bondings within boride*frystals. The neutron irradiation of high temperature 

materials results in their increased hardness. The increase in microhardness AH=H-H, 

(where Hy is microhardness of nonirradiated material) due to irradiation with 1016 ang 
_ }1018 neutrons/cm? is 31.8% and 37.5% respectively for titanium carbide, 46.5% and 50.0% 
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;TITLE: Synthesis and investigation of the physical. properties: of! ‘the solid =-y 
noun ene of Ti, Zr, Nb, and Ta carbides with Hf carbide carbide 4 


SOURCE: AN SSSR. Izvestiya. Metally, no. oo 1965, 180-188 
q “ 
TOPIC TAGS: vitentin carbhae: alloy ;: natniua: carbide cont 
| carbide alloy, niobium carbide alloy, tantalum: Gerokes alli 
' 2 £7 -- 
! ABSTRACT: A series of binary TiC-HfC. and ZrC-HfC alloys containing 20-—80 nolf HEGy. 
i and binary NbC-HfC and TaC-HfC alloys containing 1—6t mol%. HfC were synthesized © 
iby combined reduction with carbon..of the mix ‘responding metals}: 
at 1000C and simultaneous- compacting. of. th 


: 180 kg/em*, followed by sintering| at 2200C 


i the finished products had. a 25 aa yeat ead 


‘continuous series of solid solutions. HC 
‘alloys indicated a stronger atom inte nection in the solid-solution eyerstne compare ed 
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‘high. 

The microhardness of TaC-HfC and NbC-HfC alloys approached the 

HfC with additions of up to 10% HfC and remained practically con 

additions. Correlation of the obtained data showed that tke chan 

properties of the solid solutions of Carbides are determined by the relationship: 
between the acceptor capacity of the metal atoms and the probability of forming 

stable electron configurations of the a> type. Orig. art. has: 8 figures .and 3 
, tables. [xs] 
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TOPIC TAGS: aluminum, aluminum powder, aluminum powder nitriding ;-aluminum nitr 
synthesis, aluminum nitride property. ; i 


‘ABSTRACT: The effect! of eee eee ree™ the yield of aluminum nitride 

jn nitriding of PAK-} (fine) and_PA-4 (coarse) aluminum powders ‘has “been investiga 
ted. The PAK-4 powder was nitrided under a nitrogen pressure of 196 or 294 kn (2 and. 
3 atm) at 600—800C, and the PA-h powder under a nitrogen pressure of 98 or 294 kn .: 
(1 and 3 atm) at 700—1900C. The duration of nitriding in both cases was 60—120 

min. In the case of PAK-4 powder, high nitrogen pressures produced greater yields 

of aluminum nitride, but only at temperatures below the aluminum melting point. At — 
665—T65C, however, the yield obtained under low nitrogen pressures Was greater than“. 
that obtained under high pressures. In the case of PA-h powder, increasing nitrogen 
pressure increased the yield of nitride at all the tested temperatures. The differ-'- 
ence in the effect of pressure is explained by the different sizes of almminum drops: ~ 
formed at temperatures above the aluminum melting point. Orig. art. has: 2 figures? 
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_{PITLE: Production of sande” molybdenum, end tungsten” oudets atomization with * 


a plasma jet 


and tungsten powders with spherical i 
ation has been inves—— 


~lare gap was 7 mm. 

tween the torch nozzle and the 8 

;per and molybdenum powders with spherical partic 

‘water or oil, regardless of the distance between 
medium. Tungsten powders with spherical particles were 
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nozzle was more than 1200 mm distant ‘from the cooling medium, regerdle 
nature of the cooling medium.” “At smaller distances. the powder particles 
ular shapes. Orig. art. has: 3 figures and 1 table. ae Ors of 
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TITLE: Protective thermocouple jackets for the continuous regulation of 
of molten metals i 
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- pOpIc TAGS: temperature regul g ‘ition; foundry ry tec mology, th 
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ABSTRACT: The Sektor tugoplavki 

AN UkrSSR (Refractory Materials 

AN UkrSSR) has developed a technological process 

- qiborideZ(ZrBg) jackets for thermocouples, which 

of the temperature of liquid steel in open-hearth furnaces. 

conditions of operation, and durability of guch thermocouples are descr 

cussed is the use of zirconium diboride jackets with thermocouples employed in oxyRen- 
blown converters aud bottom-blown Bessemer converters. The addition of 5% molyhdenun 
to zirconium diboride has shown positive results in periodic temperature measuren ~" * 
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of liquid cast iron at the Volgogradskiy. 

Studies made at the Kommunarsk an 

measurement of the temperature of 

hy means of thermocouples with ZrBo jackets makes it 

by 30%. Continuous temrerature measurement permits 

the metal, acceleration of the melting, and automation i ea aoa control. 
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TITLE: Preparation and some 


SOURCE: AN SSSR. Izvestiya, 


“I POPTC TAGS: lanthanum sulfide, 


‘fide electrical property, magnetic susceptibility 


“ABSTRACT: The authors investigated the preparation of compact specimens of LaS and 


La283, as well as the electrical resistance of these semiconductors, Briquettes 
pressed from fine Lay83 were sintered in a stream of H)S by heating at 10C/min. to 
1300-1400C and holding for 30-45 min. at this temperature; the sintered material 
attained 84-87% of the calculated maximum density. Heating at 1400-1450C reduced 
porosity further but also formed large blowholes. Coarse grinding of this sinter, 
dampening with water, pressing into briquettes and resintering in H)S at 1300-1400 
produced better results. Heating LaS briquettes was found to lead to a final poro- 
sity of 7,5-12.5%. The electrical resistivity (ohm.cm) of LaS varies between 


9,2 x 10” and 22.0 x 10-5 in the 20 -950 C range, and that of Lag, varies between 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020006-7" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020006-7 


ACCESSION NR: AP5007605 


I 


t 
ate 
a 
| 


1.5-°2 x-10° and 80-100 ‘over’ the same 
ture curves of re t: 


‘ responding to dif y tic’ of 's 
‘ conductors with admixture atoms within the energy gap. The width of the energy 


gap shows that the displacement of the electron density maximum in the La2S3 lat- - 


' tice corresponds to a partial organization of covalent S - § bonds..-‘These result 
were checked by repeated heating. The electrical resistivity of LaS: depends on 


temperature in the same way as that in metals. The magnetic susceptibility 
agreed well with the published data, LajS3 always showing diamagnetic and LaS 


' paramagnetic magnetization. Orig. art. has: 5 figures, 1 formula-aad 1 table, ~ 
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TITLE: Electronic structure, checmical bonding, and physical properties Pea | 
disilicide and its alloys ae 


SOURCE: AN SSSR. lnvestiya, Neorganichesiktye materialy, v. 1, 10, 6, 1 


TOPIC TAGS: rhenium silicide’ imoly bdenunt silicide, t mngeten bilicide, ct ili 
cide, rhenium alloy, silicide structure, semiconductor _ LF 


ABSTRACT:! A comparison: was drawn. between this aryatal “atruchize’ ectr ict 
and chemical bonds,in the silicides MoSi,, WSi, and ReSig and their electrical proper- 
ties. The causes pithe semiconducting properties Uf rhenium disilicide and of the 
metallic properties of molybdenum disilicide and tungsten disilicide, which are isomor- | 
phous with rhenium disilicide, were elucidated. It was shown that in the system ReSing ~ 
MoSig, a continuous series of solid solutions is formed having a conductivity that changes | 
continuously from semiconducting in ReSig to metallic in MoSig; there is a simultaneous | 
increase in the proportion of electron uction anc a decrease in the proportion of hole 
conduction. Alloys of a system composed of the two semicenducting silicides ReSig and 
CrSig were studied, and these silicides were shown to form a pseudobinary eutectic 
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of both solid solutions increases 8 
ponent, while the thermal conductivity decreases. 
change in the thermal and electrical properties 8 
the difference 
acceptor capacity , 


in the atomic radii of the metallic components of the disilicides, 
and the formal valence. Orig. ert. has: 9 figures. 
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AUTHOR: Neronov, V.A.; Samsonov, GiVe-, y. ie 

TITLE: Methods of preparation and properties of aluminum pores a 
SOURCE: Poroshkovaya metallurgiya, no. 7, 1965, 67-73 

TOPIC TAGS: aluminum boride, boron solid solution, neutron capture 


ABSTRACT: The article surveys the literature on the aluminum - boron gystem (between 
500 and 2200C) and on the methods of preparation and certain properties! f aluminum 
borides. Thg,Al-B system is characterized by a large number of peritectic transforma= __) 
tions. The {450-1550C/ interval has not been studied because of the impurities present | 


in the samples. The solubility of boron in aluminum in the solid state hag not been deter- ' 


mined because the change in the period of identity for aluminum and the alloys is within 
After reviewing the methods of preparation of A1lBg 7 
and A1B,q (from the elements and alumino- 
thermy), emical characteristics of these 
compounds. Th ity, ts, are chemically stable, 
and have large th have numerous applications 
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TITLE: Study of the evaporation of lanthanum hexaboride 


SOURCE: Poroshkovaya metallirglya;: no. 8; “1965, 70-73 


TOPIC TAGS:- Sgn ttle, heat ‘change of f state, 


i vaporization, tongsten, cathode ray 


ABSTRACT: The object of the study. v was ‘to fdetesmine the Soupouiiee 6 of He va- 
por and of the heat of sublimation of lanthanum hexaboride. ‘The investigation | was 
carried out on a MI-1305 mass spectrometer: Source of the vapor was a chambe 
made of tantalum with a thickness of 0.03 mm, with apertures of 0. 1-0. 14:mm.. 
Temperature measurement. in the chamber was done with a OMP-019 pyrometer. ' 
Results show that lanthanum hexaboride evaporates chiefly as atomic lanthanum. | 
The heat of dissociation of the reaction was determined ag 561 kilojoules/ mole. j 
It is of particular interest that the: e.einlasion: ot 3 a tingatel « cathode increases when bs x 
a te 
7 ie 
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“|< TOPIG TAGS: Staainin sompound ‘geasttden®: - élament ‘chandead bonding, 
conductivity, electric. reatetance, ‘thexmoelect tomotive force oe iy 


"ABSTRACT: Compact samp es of a 

Cr3 VM J? Waa) zr 7 Ino) Mo’ not/ Het! ta?” ier ebepucad by 8 

aluninides. “The “electrical ‘resistivity was: ‘measured 

‘between 20 and 1100C, and ‘relationships were establis 

resistivity and the relative. content of aluminum, pro 

charge carrier by the transition metal atoms, and ‘the. accept 

atoms, The temperature dependence of the absolute differential. ‘thermo- 
| aluminides was also investigated. eae results Selmer are e explained in. terms - 
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“” qTTLE: Thermal emission characteristics of tram 


| SOURCE: Ukrayins'kyy fizychnyy zhurnal, v. 10, no. 6, 1966" 622-629. 


TOPIC TAGS: work fdnction, thermionic emission, transition emission, transition netal, a 
refractory compound) ‘electron configuration, boride structure, nitride structure, silicide — 
_ structure, carbide structure + v 27 


| ABSTRACT: The purpose of this article was to bring together some of the data collected 
to date on the thermal emission properties of various transition metals. The authors 
discuss the relationship between the electronic structure of transitioa metals, thetr alloys 
and compounds with boron, carbon, silicon and nitrogen, and the characteristics of their 
thermal emission. The article shows the work function of different transition metals and 

‘ their carbides, borides, nitrides, and silicides as a function of their atomic number 

i (Figure 1 of the Enclosure). The effects of the election configurations in alloys of tran- 

: gition metals containing d-electrons, transition metals with other metals containing the 

: outer s- and p-electrons, and transition metals with boron, carbon silicon, and nitrogen 
are considered with respect to their work function. ‘Tt is shown that the electronic work 


| 
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ACCESSION NR: AP5015438 
function depends significantly on the nz of filling of the p- and d-electron of 
| metal atoms. The magnitude of the electronic work function of refractory compounds is 
also determined by the degree of filling of the electron states of transition metals and the 
ionization potential of metalloid atoms. The largest values of the electronic work function : 
are predicted for either half-filled or completely-filled stable electron states. The work 
function of electrons from the metalloid-containing refractory compounds is lowered as 2 
result of a lesser degree of coupling between the elestrona and the atomic nuclei. This 
property, in conjunction with their high melting points, makes them extremely suitable 
for the production of efficient thermoemission tube filaments. Ortg. art. has: 2 figures 
and 1 table. 108] 
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‘ TITLE: Hardness, of eertain rare. _earth: silickdes 
< tated meee 


1- SOURCE: Fizika metalloy. i netallovedeniye vs. 19, nos 8, 1965, “939-981 


f 

| 

I 
re 
~P gopre TAGS: hardness, Janthanum ‘compound, yeteium, compound,” aesndlan c 
H cerium Semoun: praseodynium compound , neodymium compound ,. silicide a 
4 
aa ABSTRACT: The microhardness of: silicides “Of. " pschatn’™ Geena’ 

bara praseodymium,*hnd neodymium was: studied ‘with a PHT-3 instrument.” 

 efde phases studied, a change ‘ microhardness with the load was. “observed 1 
a certain value of the -load, ‘beyond which ‘the: microhardness changed. negligibly 
“This confirmed the dependence of microhardness on ‘Load: employed which was. ‘estab- 
“:.1 lished earlier. The lowest. hardness in each system is displayed. by the- phas 
es richest in silicon, i. e., phases in- which the covalent bond $i-Si is strong: ‘an 

1 the Me-Si bond weak. The tendency of silicon atons to. form covalent bonds wit 

4 one another. causes such a strong differentiat:ion of groups of: metal atoms: that 
: Sound Beructitet elements. Of. ‘metal and silicon atoms are: formed. thereby decreas in, 
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‘TOPIC TAGS: boron nitride refractory, 
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“| ABSTRACT: liytedaee of transition 
relatively simple "models": inv 

-| compounds of transition 

shds a transition: ‘of the la ele : oI 
\transition metals, i.e., the hydrogen atom is’ m i 
The approximate characteristics of the acceptor ability of the d alectron subshelis: 
‘should be considered in studying the nature of the chemical bond in transition 
|Metal hydrides. The nature of the chemical bond between the-atoms of the metal-and/- 
hydrogen is determined by the acceptor ability of the transition metal atom and the, 
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: TITLE: “Classification of . carbides aH 14.53 es a 
: SOURCE: _Ukrains kiy Khimicheskiy zhurnal, ve 3, ‘Tos 10, 1965, ‘1005-1015. 


: TOPIC TAGS: physical chemistry property, physiol _chontstry theory, erystal. struc 
z carbide; chemical. bonding be Bee geo 


“ansmgace In an attempt to classify carbides « on nthe pe of sf cleaice ve 
ooo éfystal structure, and the chemical and physical properties. of-the:carbide +: 
“, phases, a system of. ‘classification into one e following: ereupe is Proposed; 


11) Salt- ~like or ionic carbides fob ed by’ ‘non=transition metals with ne valence 
* electrons (with completely filled or completely shielded inner shells), The: 
t first ionization potentials of these range frorn 3 to 7 ev (carbides: ‘of alkali: > 
‘metals and alkaline earth metals), 27Tthe Garbides of beryllium. and ‘magnesium. 
occupy an intermediate position between this group and the groups of ionic~.... 


covalent carbides (lanthanides ae -aotinides):. and that o of. covalent carbides isee| 
- group 5, below), Da Se 
1/27 
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vin Q) Covalent-metallic™ Carbides foceied ae “hietais “ot the copper "and ‘zine a Sub 
‘ “gr oups, whose outer 8 electrons have first ionization Potentials from. 7. to. 
i) ev. Soe oar a 


ee 3) Covalent carbides, fovnied by. those ilements whose igolsted. alomis ha 
“outer sp electrons, Since carbides ‘of beryllium and ‘magnesium, 
. . teristics of covalent as well as ionic compounds, . can be. included 
ott may be designated :a as ne -Broup, ‘of covalent, and. covalent- ionic carbides 


er) Metal-like carbides of sd transition metals (atomic numbers 2 
46, and 72-78), eer ee : 


we 5) Salt- like covalent- ‘metallie: carbides of sdf transition imetuis Aes: 
*.thanides and actinides,. Carbides of yttrium and scandium occupy an inter : 


--. mediate position between this group and the BrOup, of ‘metal: like’ carbides, sinc 
2 Shey exhibit characteristics of both | groups. rE Sade gag 


The above classificstion can be farther! rafingd with levelopmen of the 
_ concepts of electron configuration and bonding in carbides, -It'sho 
ae useful as an intermediate Step. in the study of ¢; ‘bid ; 
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ABSTRACT: Two sategorise of: Beccary. apts 
‘ transition metals with nonmetals (borides, ‘carbides, : nitrides,° oxides: wv ilictdes: ae 
“~~. * | -phosphides, sulfides, germanides, etc.); in terms of physical properties. and ‘chemical 
“. .31 ponding they considered to be metallike compoun - (2) Those formed between non-" 
- + metals (boro d silicon carbides) (nitrides, OE ohides: silicon-boren alloys,. etc.) and 
oe | referred to a8 honmetallic.* Bond c aracter in the first category is discussed, in terms of : 
_ | the following: @) In the mreeeno- ot A to 5 electrons inelusive in the d orbital, the 
Cand als A = on “ube: 
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i transition fatal atom is prinacity an. ciedcon ioepten. ‘and when. ° er 5 electrons : ar 
ae | present, an electron donor; (2) possibility-of formation by metal atoms of electron squtigue 
"| ations which are stable in ‘a quantum-mechanical - Sense, @.g., di 5g2) d0s2,. ete. , whe 
' monotonicity of the change in properties with a change in the probability criterion 
: impaired; (3) possibility of formation of stable electron configurations by. atoms of the not 
: metal with a stability which increases as one approaches the inert gas configuration (82p6); : 
. (4) possibility of formation of stable electron configurations by atoms of metals and non-":.:-! 
: metals, Intermetallic compounds, which constitute a third category, are not discussed ™ 
- ' because they are Ceres oy the. same de iiegh call as the metallike compounds. ore: art 
“has: 3 figures. . : ae eer ae 
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TOPIC TAGS. “-dnogante- synthesia, “phemieat: Hedotioa® hydrogen. ‘compound, ‘hydride, 
transition metal , titanium, zirconium, variadium, niobium, - tantalum, we 
; ax Sed & a i ne ae “47 ae 
ABSTRACT: Reactions of powdered ‘titanium, zirconium, niobium, e acadians 
with hydrogen have been studied to optimize the operating conditions. (temperature - 
time) for preparing the richest: in hydrogen: hydrides of these metals... The study wi 
prompted by expansion of potential- technological uses of transition metal hydrides. 
The vacuum apparatus, starting materials, operating procedure, . and analytical: metho 
of hydrogen determination in. hydrides were described as.common to. all hydrides a0 
studied. The experimental “data were tabulated for titanium and- zirconium powder and - 
tantalum shavings... Corresponding data for. niobium and vanadium were. given in the.) |: 
earlier studies of the authors [ZhFKh, 35, 900.(1961) and ZhPKh, 33, 1407 (1960) }. |e. 
The optimum temperature and time of the reactions were given for preparation of pcg be 
THR, 93> ae Vo. 915? me and ire 69° These. p compaat tious with the exeeptian, of 
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in the product. The formation of. 
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Sorption was correlated with th 
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ACC NR ',p6019830 
: AUTHOR: Lamikhov, Le Ke (Novosibirsk) ; Samsonov, G. V. (Kiev) | O |. 
a, OF aa 


ae rah 


ORG: none 

TITLE: Effect of reaction between the components of an aluminum alloy. 
lin the liquid state ,on aluminum grain size ree ee ae 
SOURCE: AN SSSR. Tevestiya. Metally, no. 1, 1966, ‘107-112 — 


TOPIC TAGS: aluminum base alloy, metal grein structure 


ABSTRACT: The article reports a study of the effect of the simultaneous 
addition of two transition metals on the size,of cast macrograins in the 
following aluminum alloys: aluminum-titanium4iron$| slum um-titanipm - 
ghromiumy aluminum-t anium-zirconiun /) aluminume-tantalum¥fun sten{/and - 
aluminum- ron-nickel’| The modifiers 8 ded were titanium, zirconium, . 
tantalum, tungsten, iron, chromium vand nickel, in amounts not exceeding 
0.1%. The aluminum used was Brand ‘AB 000 (99.9% Al)% The modifiers 
wete introduced in the:form of aluminum alloys. After mixing, the . 
alloys were poured inta a form previously heated to #60°C. The samples | 
obtgined, which weighed O grams, were cut along a yertical plane into” 


twgr equal parts. A polished sample was prepared fron one half. In the 


UDE: _ 669.7162621. 
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Tt, 

ORG: Institute of Physicochemical Principles for Ore Processing, AN SSSR : 

(Institut fiziko-khimicheskikh osnov pererabotki mineral’ nogo syr' ya AN SSSR) 
f Materials, AN UkrSSR (Institut problem~ - 


Institute for Problems in Science o : 
materialovedeniya AN “USSR) ; 


TITLE: Metal: :chemistry of germanides v] 


SOURCE: Poroshkovaya metallurgiya, no. 6, 1966, 52-59 - 
TOPIC TAGS: germanide, germanium ,taesiisation; crystal comfieusation, ye in 
electron structure, electron interaction, metal chemical analysis ; 


ABSTRACT: Data on the interaction of germanium with the elements of periodic 
system are discussed on the basis of the electronic structure of isolated atoms, as - 
well as on the basis of ideas on the formation of stable configurations in crystals. ‘ 
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A tentative classification of germanium is presented in the original article, ae d 
art, has: 4 figures. [Based on authors' abstract] [AM] 
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| AUTHOR: Samsonov, G. V.3; Panasyuk, A. D. ‘cmueeae 


i rr er arene aces 
ORG: Institute of Problems of Materials Science, Academy of Sciences, UkrSSR (Institut 
probiem materialovedeniya Akademii na r 


TITLE: Some electrophysical characteristics of niobium and zirconium carbides in the | 
homogeneity region L 27 en ee ; 


SOURCE: Teplofizika vysokikh temperatun, V- 4y, no. 2, 1966, 207-213 


compowme di 
TOPIC TAGS: thermal emf, niobium’ carbide, zirconium carbide, thermocouple, ake: mae 


Awe ) drevrosbaetaic < 

STRACT: The electrical prope ties of niobium and zirconium carbides were studied 

over a wide range of temperatures (up to 2800°C) to determine their behavior and tem~- 
perature dependence in the homogeneity phase. The preparation of these materials and 
correction of results to 100% density are described. Conductivity and thermal electro 
motive force: coefficients are determined as a function of the concentration, =<, of the | 
bound carbon atoms in the carbide. It is found that ZrC,, has linear thermal emf de- 


pendence while that of NbC,, is more complex. Theoretical discussions of the results 


is given and compared with the measured values. The study of the thermoelectric pre- | 


upc: (537.323 + 541.67)001.5 
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perties of these materials led to the development ‘of thermocouples for 3000°C gneves. 


tion, described in [D. F. Panasyuk, G. V. Samsonov, Teplofistko v; , ' 
Vv. yeoktkh tenperatur 
1, No. 1, 136, 1963.) Orig. art. has: 9 figures, 1 table, 2 formulas. ei : 
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AN UkcSSR (Institut problem materialove= 


ORG: - Institute of Materials Science Problems, 


‘deniya AN UkrSSR) i 


4 1 
TITLE: Aluminothermic reduction of titanium xides 


SOURCE: Zhurnal prikladnoy khimii, v. 39, no. 4, 1966, 729-735 


TOPIC TAGS: chemical reduction, eminem, titanium oxide, drteniumedinnide:, aluminum — 
-oxide, : tifa ren 
and TiO) by aluminum 

e mechanism of the 


ing thermograms for 
the reduction. 


CT: The conditions of reduction of titanium oxides (TiO, 


obtain titanium aluminides.7, 
gated by recording the corre pond 
the phase composition of the products, 


t various temperatures, including 975C (the only temperature at which a ; 
and the products were analyzed by x-ray diffraction and |. 
duction of TiO, by alumin 


num titanate 


ABSTRA 
in a vacuum were studied in order to 
aluminothermic reduction was investi 
TiO, and TiO. In order to determine 


was carried out a 
peak appeared on the thermograms), 
chemical means. The following conclusions were reached: the re 


in a vacuum proceeds via the formation of TiO and Al,0,; the formation of alumi 


UDC: 546. 824'136 


were 
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was not observed. At 975C, the aluminides TiAl and TiAl, are formed during the reduction — 
of both TiO, and TiO. Up to 1300C, in addition to the aluminides, aluminum oxide is present 
in the products; it is reduced by the aluminides and driven off as Al,0. The rate of heating : 


to the reduction temperature 28 virtually no effect on the reduction processes. It is suffi- 
cient to carry out the heating for 80 to 100 min at about 975C. Aluminum oxide begins to be» 
removed at 1300C, but this is a slow process. The reduction takes place at a rapid rate at © 
1400—1500C. Alloys of practically any composition can be obtained by changing the amount 
of excess aluminum in the initial batch. The chemical stability of TiAl and TiAl, in HCl, 


HNO,, H,SO 4 and H,PO, was determined. Orig. art. has: 6 figures and 3 tables. 
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AM5001717 "Monograph | Un/ 
jondv, Grigoriy Valentinovich; wil, ALekey Pavlovich : 
r oatings from refractory compounds (Pokrytiya 12 tugoplavikh 


‘i “soyedinenly) Moscow, Tzd-vo "Metallurgiya", 1964. 107 p. 
 411us,, biblio, Errata slip inserted., 3060 copies printed. 


sea iece oto 


“MOPIC TAGS: coating, metal coating, refractory compound, refractory. - 
compound coating 


?PURPOSE and COVERAGE: This book is intended for engineering personnel 

' off machine-building, metallurgical, chemical and other branches of 

’ Andustry, It may also be useful to designers and planners. It 

, SUMRErizes Soviet and non-Soviet information on coating metals, 

alloys and graphite with refractory compounds, protecting these 

in Materials against high-temperature oxidation, and increasing their 

-; hardness, refractory properties, and resistance to erosion and 
‘corrosion, Methods and procedures of obtaining protective coatings, | 
such as simple and complex boride, carbide, Nitride, and silicide 
“phases, .on refractory metals are reviewed, Examples. of using — ae 
*. goatinga:made of refractory compounds in various engineering fields 


Paes 


are given,“and the properties of these coatings are discussed, 


% 
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_ |AUTHOR: Samsonov, G. V.3,,[amikhov, ‘L. K. 
[TITLE: Theoretical problems of modification of aluminum and its alloys 
SOURCE: Ref. zh. Metallurgiya, Abs. 9144+ 


fogs SOURCE: Vestn. Kiyevsk., politekhn. in-ta. Ser. Mekhan.-tekhnol., no. 2, 1965, 3 
“15 AIR? os 


TOPIC TAGS: aluminun, aluminum alloy, alloy composition, metal grain, grain size, 
electron donor, metal crystallization 


ABSTRACT: ‘The authors investigated the modifying influence of transition metals on 
aluminum of brand AVOOO (99.9%) and the alloy ALT (4.5% Cu, 0.8% Fe, base Al). The 
greatest reduction in the grain takes place when Se is introduced (1090 and 900 grains 
per em@ of polished section are observed respectively for AVOOO and AL7). This is 
followed in decreasing order of modifying ability by Ti, Zr, Hf, Ta, V, W, Nb, Mo, Re, 
Fe, Mn, Cr, Co, and Ni. The latter element gives for AVOOO and the alloy AL7 respec= 
tively 16 and 16 grains per cm™. The greatest decrease in grain takes place in the 
case of elements that can play the role of acceptors for the electrons given up by the 
Al atoms. The modifying influence of the transition metals on Al and alloys on its 
basis is attributed to the fact that the atoms of these elements, by interacting with 
the Al atoms, contribute to the formation in the melt of more stable atomic groupings 
which, at a definite degree of supercooling, reach the critical size of the equilibrium 
crystallization nucleus. In other words, the atoma of the transition metals contribute 
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;to a decrease in the work of formation of the erystallization nucleus and the occur- 
lrence of a large number of crystals per unit volume. The authors studied also the 


fluence on the reduction in the grain of aluminum of & pair of additives, such| . 


joint inf 
as Ti and Zr, Ti and Fe, Ti and Cr, Te and W, and Fe and Ni. In the case of Ti and 


Zr, the strongest suppression of the modifying action of each element was observed. A 
noticeable decrease in the modifying action of Ti is observed also in the presence of 
Fe and Cr. When Ta and W or_Fe and Ni are introduced simultaneously, they act prac- 
tically independently_of each other. The weakening action of Zr, Fe, and Cr on the 
grain-reducing ability of Ti is attributed to the electronic interaction in the melt 
between the Ti atoms, on the one hand, and the Zr, Fe, and Cr on the other, as 4 re~ 
sult of which the acceptor ability of the Ti atom is. reduced. Ie Rokhlin [Transla- — 


tion of abstract] 
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| of relative resistance, K, was calculated by the formulas fe 


: where P, is the weight difference of the electrode before and after the test; Pp is 
“the weight difference of the treated material before and after the experiment. ‘the 
“chemical composition of the treated electrodes is shown in a table. It is concluded 
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“AUTHOR: Samsonoy,,.Ge-Me-(Kiev)s Mukha, I. M. (Kiev); Krushinskiy, Ae Ns (Kiev) | 


ORG: none 


TITLE: “Choice of electrode materials for electric spark treatment _ 


SOURCE: Elektronnaya obrabotka materialov, no. i, 1966, 28=32 


‘TOPIC TAGS: electrode, erosion, electric discharge 


-ABSTRACT: ‘The oxperiments described in the article were carried out on a Type A207=12 
electric spark unit, under identical conditions for all the electrodes treated; the 
electrodes had identical working areas. Copper and brass were used as standards for 
comparison. To determine the relative electro~-erosion resistance of materials with © 
different percentages of tungsten carbide, cobalt, copper, and nickel, the coefficient | | 


K = P)/P. 


on the basis of the experimental data that, in the choice of materials for fabrication 
of electrodes, it is necessary to take into consideration the increase in the erosion 
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j ACC NR: AP6036790 = (ND SOURCE CODE: UR/0363/66/002/011/1991/1997 . 
AUTHOR: Bazhenova, L. N.; Ivan'ko, A. A.; Samsonov, G. V.3; Slyshankova, V. A. 


ORG: Kiev Polytechnic Institute (Kiywskiy politekhnicheskiy institut) 


TITLE: Microhardness of some oxides 


SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 2, no. 11, 1966, 
1991-1997 . 


TOPIC TAGS: oxide microhardness, aluminum oxide, beryllium oxide, magnesium oxide, 


calcium oxide, titanium oxide, zirconium dioxide, hafnium dioxide, niobium pentoxide, 
chromic oxide , A177 R OVE 554 STRESS CONCENTRATION 


ABSTRACT: The microhardness of a series of oxides has been tested with various in-.. 
denter loads (30—200 g) applied for various lengths of time. It was found that the 

{microhardness of oxides deccensee with increased . and increased test duration. 
The average microhardness (kg/mm? ) was as follows: 0.—2540; MgO—1015; Ca0O—615; 
Ti0,—1085; Zx0,—1230; H£0,—925; Nb,0s—740; aera 0. It is believed that the 
hardness of the oxides depends on :the probability of metal and oxygen atoms forming 
stable electron configurations. As the number of stable configurations formed by. one 
or both of the components drops, the numberof free electrons increases and the 
hardness also drops. Orig. art. has: 3 figures and 2 tables. 
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i "| AUMIOR: Samsoncv, GV. Vitryanyuk, Ys K.j Ordenko, V+ Bs | ae : 
; ORG: Kiev Polytechnical Institute (Kievskiy ge aioe area 
fe TITLE; Preparation of highly porous materials rom refractory compounds 


. y 
SOURCE: Porosh"avaya metallurgiya, no. 8, 1966, 101-105 


TOPIC TAGS: pcrous material, refractory metal, refractory metal compound, refractory. . a 
metal carbide refracto metal boride, refractory metal Silicide, oxide reduction g ef 
PoROITY , Po2®ous METAL ae 
ABSTRACT: The authors investigated the possibility of obtaining high-porosity ake 
products from carbides, silicides and borides of refractory metals by reduction of °°: as 
oxides with sir}taneous sintering of the obtained active particles of compounds, ~~.~-}*: 
during which the volatile products of reduction, such as CO, B20, and SiO, escape. 
Conditions were established for the preparation of high-porosity articles (up to copy 
70—72% porosity) from chromium carbide by reduction of chromium oxide with carbon’ =| 
black and simultaneous’ sintering. Orig? /art. has: 2 figures and 2 tables. {rp} | 


SUB CODE: 11, 13/ SUBM DATE: O6Apr66/ ORIG REF:-011/ OTH REF: 001 


ee rArte ” nae eee | ees 


z ‘ : : . : 24 ae 2 
ee ae an a a te re te ae ee me en en ner oe 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020006-7" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020006-7 . 


| ACC NRE “Ap6a23002 SOURCE CODE: UR/0185/66/011/004/0437/0438 


3 { G6 
| AUTHOR: Samsonov, W. V.; Shlyuko, V. Ya. 7 
SATS OIE SS 


ORG: Institute of Problems in the Science of Materials AN Uxrsod Kiev (Instytut probl 


materialoznavstva AN UkrSSR) 
vl v) 


TITLE: Thermionic emission properties of rare earth borides 
SOURCE: Ukrayins'kyy fizichnyy zhurnal, v. 11, no. 4, 1966, 437-438 


TOPIC TAGS: rare earth metal, boride, scandium compound, yttrium compound, lanthanide 
series, work function, electron transition, electron emission, electron shell 


ABSTRACT: Rare earth borides of Sc, Y and most lanthanides have good thermionic emis-~|_. 
sion properties and low work functions which makes it possible to use them as cathode ‘| 7 
materials. The work function of rare 


gurations (f°, #7 ana © 


-In studying the first group of 
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lanthanides where atoms in an isolated state have 7 or less electrons in the f-shell, 
it may be assumed that the statistic -1 4 
weight of the f7~-states increases with | Beg 
the number of electrons in the f-shell. | 
Since s-electrons take part in emissiou | 
with partial transition to the f-level, 
increasing the statistic weight of the 
f7-configurations, the work function 

of the metals grows uniformly with an 
increase in the number of electrons in 

the f-shell up to six. Thus the work: 
function increases with the statistic 
patent OF ne Seente f7-configurationsi . > Number of electrons in the f-shell of an 
in the metal crystal. A graph is given isolated metal atom : 
showing the work function of the rare 

earth elements and their hexaborides Relationship between the work function of 
as a function of the number of electrons rare earth elements and their borides, and 
in the f-shell (see figure). Orig. art. the number of electrons in the f-shell 
has: 1 figure. ; , a woe van 
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ACC NR AP7004406 


AUTHOR: Samsonoy, G._ V-i Paderno, Yu. B.; Murguzov, M. I. ; Fedorchenko, 
‘ seseene tere : ; | 


Vv. P, 
| ORG: Institute for Problems in the Science of Materials, AN UkrSSR (institut 
problem materialovedeniya AN UkrSSR) a se 


TITLE; Gallochalcogenides of rare earth metals ; 


SOURCE: Poroshkovaya metallurgiya, no. 1, 1967, 99-104 

etal, gallochalcogenide, chalcogenide, crystal | 
thermal electromotive force, impurity level, 
chemical -tonding 


| TOPIC TAGS: rare earth m. 


‘lattice, electric resistance, 
semiconductor, electron structure, ionization potential, 


ABSTRACT: The authors conclude that atoms of rare-earth metals are arranged | 
in a crystal lattice. The electrical resistance and thermal electromotive force 
were measured at room temperature to 1100 K.. It is shown that neodymium . 
galloselinide is 4 semiconductor with a forbidden-zone width and impurity level 
sonization energy of 1. 78 and 0.77 ev, ‘respectively. The nature of the semi-. 
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conductivity of NdGaSe is explained on the basis of the electron structure of 
isolated atoms and their ionization potential. An hypothesis is advanced as to the 


nature of the chemical ponding in chalcogenides of rare-earth metals. Orig. art. 
has: 1 figure and 3 tables. {Authors' abstract] ; [NT]. 
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TOPIC TAGS: suvorconductivity, carbide, nitride, transition motal compound 


ABSTRACT: The tomperatures of transition to the superconducting state were studied | 
in systems of solid solutions TiC-NbC, ZrC-NbC, HfC-NbC, ZrC-TaC, HfC-TaC, HEC-MoC, | 
: TaC~MoC, NoC-NbN and TaC-NbC, constituting a class of compounds with a face-centered 

cubic NaCl-type lattice. The transition temperatures were determined from the change | 
in the mutual induction of the measuring coils on an alternating current bridge. AL 


: the values of the critical temperature were extrapolated to a zero magnetic field. 

: For all systems except TaC-NbC, a nonlinear change of the critical temperature with 

‘ the composition was established. The observed regularities in the change of the 

. critical temperature in these solid solution systems are analyzed, and it is postu- 
lated that change of T, with the composition results from a change in the density of 
‘the electron states. Orig. art. hast i figure, 2 tables and 1 forma. . ce 
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| ‘PITIE: Conditions of formation of chromium borides 
SOURCE! Zhurnal prikladnoy khimii, v. 40, no. 1, 1967, 3-6 era E 
TOPIC TAGS: chromium carbide, boride, chromium oxide, chromium compound . ONG 


ABSTRACT: In a study of the borothermic method of synthesizing boride phases of 


chromium, the charges were prepared for the following reactions’ . 
Cr,03--B—CryB+B 0, ny - (4) : 
Cr,03-+ B—> Cr3B2-+ B03, "7 (2)- 
Cr,03-+ B—» CrB + B,0», ; : (3) 
Cr,03-+ B—> CrB2 + B03, , F (5) 
Cr,03-+ B—> CrBg-+ B02. (6) C 


The reduction products were analyzad chemically and by x-ray analysis. By studying © 
f CrB begins at 1200° .. 


ts of a mixture. -: 
graphite tube . 


the products of reaction (3), it was found that the ‘formation ©. 
and is complete at 1500°. Above this temperature, the product consis 
of CrB and CrBg. A study of the conditions of synthesis of CrB in a 


| _ Cr,03-+ B—> CrsBy-+ B202. va (4) eo i 
: woe 
\ se 
| 
| 
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Cr203 + ByC ~ CrB + CO (at 100 
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les melted. The condi- 
ad CrBp is formed; at 1900° and above, the samp 
‘ ven oe ees a compositions of the charges for the five a ae a 
(CryB, Cr3B2, CrB, Cr3By and CrBj) are described. Orig. art. has: 3 figure Dae 
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